Immunocytochemical identification of non-neuronal intermediate filament proteins in the developing Xenopus laevis nervous system.
Intermediate filament proteins in the postmetamorphic Xenopus laevis nervous system were identified by their crossreactivities on Western blots with a pan-specific intermediate filament antibody (anti-IFA). These intermediate filament protein bands on Western blots were characterized as 3 cytokeratin-like proteins (49, 55, and 58 kDa), one vimentin-like protein (53 kDa), two distinct glial fibrillary acidic protein (GFAP)-like proteins (60 and 67 kDa), and 3 neurofilament proteins (73, 175, and 200 kDa) by evaluation of their crossreactivities with specific antibodies directed against the mammalian forms of these proteins. This panel of antibodies to mammalian proteins, and two additional antibodies directed against a Xenopus GFAP-like protein and a Xenopus neurofilament (NF-M) protein, were used in immunocytochemical studies to determine the developmental expression of these proteins in the Xenopus nervous system. The first antigen to be detected during development was cytokeratin immunoreactivity, which was located in the inner lining of the embryonic neural tube as early as stage 19, and which in immunocytochemical studies in postmetamorphic frogs was abundant in meninges and processes forming the ventricular lining of the ependymal zone. Vimentin immunoreactivity was found in numerous neuroepithelial cell processes in the rhombencephalon and anterior spinal cord by stage 22, in the prosencephalon by stage 33/34, and in the retina by stage 29/30. In the postmetamorphic frog, vimentin immunoreactivity was found to be abundant in radial processes throughout the brain and spinal cord. NF-M protein immunoreactivity was first detected in neurons in the developing neural tube between stages 22 and 24, in the retina by stages 29/30, and continued to increase throughout development. GFAP-like immunoreactivity was detected very early in radial cells in the neural tube (stage 24), and by stage 42 was found throughout the nervous system. This early appearance of GFAP-like immunoreactivity implies that the onset of glial cell differentiation is a relatively early event in Xenopus.